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(54) METHOD AND DEVICE FOR SOLDERING TAB LEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently solder and fix a tab lead to 
the collector electrode of a solar battery cell and to rigidly solder and fix 
the tab lead to the collector electrode in a low resistant state. 
SOLUTION: In the soldering method of the tab lead, the tab lead 4 is 
depressed to the long collector electrode 2 arranged on the surface of 
the solar battery cell 1, the tab lead 4 is heated in a state where the tab 
lead 4 is depressed and the lead is soldered to the collector electrode 2 
of the solar battery cell 1. The tab lead 4 is depressed to the collector 
electrode 2 of the solar battery cell 1 by a depression rod 7 extending in 
a direction parallel to the tab lead. An infrared ray is irradiated toward 
the direction of the tab lead 4 in a state where the depression rod 7 
depresses the tab lead 4, the tab lead 4 is heated by the infrared ray 
and it is soldered to the collector electrode 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In the state of pressing a tab lead (4) to a long and slender collector (2) provided on the surface of a 
photovoltaic cell (1), and pressing a tab lead (4). In a soldering method of a tab lead which heats a tab lead (4) 
and is soldered to a collector (2) of a photovoltaic cell (1), In the state of pressing a tab lead (4) to a collector 
(2) of the surface of a photovoltaic cell (1) with a push press rod (7) which it comes to extend in the direction 
parallel to this, and pressing a tab lead (4) with a push press rod (7). A soldering method of a tab lead which 
irradiates with infrared rays towards the direction of a tab lead (4), and solders a tab lead (4) to a collector (2) of 
a photovoltaic cell (1). 

[Claim 2]A soldering method of the tab lead according to claim 1 which presses a tab lead (4) to a collector (2) 
of a photovoltaic cell (1) with a wire rod which makes lateral cross sectional shape circular, and is heated with 
infrared rays. 

[Claim 3]A soldering method of the tab lead according to claim 1 or 2 which presses a tab lead (4) to a collector 
(2) of a photovoltaic cell (1) with a tungsten wire, and is heated with infrared rays. 

[Claim 4]A soldering method of the tab lead according to any one of claims 1 to 3 which presses a tab lead (4) 
to a collector (2) of a photovoltaic cell (1) with a wire rod twice [ 0.5 to ] the thickness of width of a tab lead (4), 
and irradiates with and heats infrared rays in the direction of a tab lead (4). 

[Claim 5]A soldering method of the tab lead according to claim 1 which solders a tab lead (4) to a collector (2) 
provided in both sides of a photovoltaic cell (1) simultaneously. 

[Claim 6]A soldering method of the tab lead according to claim 1 which irradiates with infrared rays in the 
direction of a tab lead (4) pressed by collector (2) of a photovoltaic cell (1) with an infrared lamp (20). 
[Claim 7]It is a soldering apparatus of a tab lead characterized by comprising the following, In the state where a 
pressing tool (5) is provided with a push press rod (7) which it comes to extend in the direction parallel to a tab 
lead (4), and this push press rod (7) presses a tab lead (4) to a collector (2) of a photovoltaic cell (1). A soldering 
apparatus of a tab lead as an infrared heater (9) irradiates with infrared rays in the direction of a tab lead (4) and 
comes to solder a tab lead (4) to a collector (2) of a photovoltaic cell (1). 

A pressing tool (5) which presses a tab lead (4) to a collector (2) of the surface of a photovoltaic cell (1). 

An infrared heater (9) which irradiates with infrared rays in the direction of a tab lead (4) in the state where this 

pressing tool (5) presses a tab lead (4). 

[Claim 8]A soldering apparatus of the tab lead according to claim 7 which is a wire rod in which a push press rod 
(7) makes lateral cross sectional shape circular. 

[Claim 9]A soldering apparatus of the tab lead according to claim 7 or 8 whose push press rod (7) is tungsten. 
[Claim 10]A soldering apparatus of the tab lead according to any one of claims 7 to 9 whose thickness of a push 
press rod (7) is twice [ 0.5 to j the width of a tab lead (4). 

[Claim 1 1]A soldering apparatus of the tab lead according to claim 7 characterized by comprising the following. 

Pressing tools (5) are two or more pressing arms (6). 

A push press rod (7) fixed at a tip of an adjoining pressing arm (6). 

[Claim 12]A soldering apparatus of the tab lead according to claim 1 1 which has an insertion crevice (6A) which 
inserts a push press rod (7) at a tip of a pressing arm (6), inserts a push press rod (7) in this insertion crevice 
(6A), and is fixed to it. 

[Claim 13]A soldering apparatus of the tab lead according to any one of claims 7 to 12 which is an infrared lamp 
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(20) with which an infrared heater (9) has a reflector (19). 

[Claim 14]A soldering apparatus of the tab lead [ provided with an infrared lamp (20) with which an infrared 
heater (9) irradiates with infrared rays in the direction of a tab lead (4) pressed by collector (2) provided in both 
sides of a photovoltaic cell (1) ] according to claim 13. 

[Claim 15]A soldering apparatus of the tab lead according to claim 7 which has a push press rod (7) in which a 
pressing tool (5) presses a tab lead (4) soldered to a collector (2) provided in the upper surface and the 
undersurface of a photovoltaic cell (1). 

[Claim 16]A soldering apparatus of the tab lead according to claim 15 which a push press rod (7) which presses 
the undersurface of a photovoltaic cell (1) is a continuous push press rod (7) f and a push press rod (7) which 
presses the upper surface of a photovoltaic cell (1) was divided into plurality, and has established a work crevice 
(10) between push press rods (7). 

[Claim 17]A soldering apparatus of the tab lead according to claim 7 which is fixing an infrared heater (9) to a 
frame (17) set so that a palette (8) with which it has equipped so that a pressing tool (5) can desorb a 
photovoltaic cell (1) may be equipped and this palette (8) can be transported. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the equipment which solders a tab lead on the surface of a 

photovoltaic cell. 

[0002] 

[Description of the Prior Art]A photovoltaic cell solders a tab lead to the surface, and is fixing to it. A tab lead 
serves as a lead which sets up two or more photovoltaic cells in series, or is used as an output terminal. The 
equipment which solders a tab lead to a photovoltaic cell is developed (JP,2001-1 0261 0,A). The soldering 
apparatus indicated in this gazette suppresses two places of the tab lead 4 to the photovoltaic cell 1 by the 
presser-foot pin 30 and the control member 31, as shown in drawing 1 , The soldering iron 32 is pushed between 
the presser-foot pin 30 and the control member 31, and the tab lead 4 is soldered to the photovoltaic cell 1 by 
the solder bump 33. 
[0003] 

[Problem to be solved by the invention]The soldering apparatus of this structure has a fault which cannot solder 
a long tab lead to the electrode of a photovoltaic cell well. A soldering iron is because a tab lead is soldered 
locally. The greatest fault of the equipment of this structure is sticking a tab lead to the electrode of a 
photovoltaic cell without a crevice, and being unable to solder to an electrode in a large area. It not only reduces 
the mechanical bond strength of a tab lead and a photovoltaic cell, but this makes it difficult to take out the 
generated output of a photovoltaic cell effectively. 

[0004]This invention is developed for the purpose of solving this conventional fault. The important purpose of 
this invention solders a tab lead to the collector of a photovoltaic cell well, and is fixable to it, and there is in 
providing the soldering method and equipment of the tab lead which solders a tab lead to a collector in the low 
resistance firmly state, and can be fixed. 
[0005] 

[Means for solving problem]The soldering method of the tab lead of this invention is in the state which presses 
the tab lead 4 to the long and slender collector 2 provided in the surface of the photovoltaic cell 1, and presses 
the tab lead 4, heats the tab lead 4 and solders it to the collector 2 of the photovoltaic cell 1. It is in the state 
where the method of this invention presses the tab lead 4 to the collector 2 of the photovoltaic cell 1 with the 
push press rod 7 extended in the direction parallel to this, and the push press rod 7 is pressing the tab lead 4, It 
irradiates with infrared rays towards the direction of the tab lead 4, it heats with infrared rays, and the tab lead 4 
is soldered to the collector 2. 

[0006]The tab lead 4 can press lateral cross sectional shape to the collector 2 of the photovoltaic cell 1 with 
the wire rod made circular. A tungsten wire can be used for this wire rod. If the tab lead 4 is pressed to the 
collector 2 of the photovoltaic cell 1 with a wire rod twice [ 0.5 to ] the thickness of the width of the tab lead 4 
and it irradiates with infrared rays still more preferably, infrared rays can heat and solder the tab lead 4 
efficiently. 

[0007]The soldering method of this invention solders the tab lead 4 to the collector 2 provided in both sides of 
the photovoltaic cell 1 simultaneously, and can improve [ efficiency ] high production to it. The tab lead 4 can 
irradiate with and heat infrared rays with the infrared lamp 20. 

[0008]The soldering apparatus of the tab lead of this invention is provided with the following. 

The pressing tool 5 which presses the tab lead 4 to the collector 2 of the surface of the photovoltaic cell 1. 

The infrared heater 9 which irradiates with infrared rays in the direction of the tab lead 4 in the state where this 
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pressing tool 5 presses the tab lead 4. 

The pressing tool 5 is provided with the push press rod 7 extended in the direction parallel to the tab lead 4. In 
the state where this push press rod 7 presses the tab lead 4 to the collector 2 of the photovoltaic cell 1, the 
infrared heater 9 irradiates with infrared rays toward the direction of the tab lead 4, and solders the tab lead 4 to 
the collector 2 of the photovoltaic cell 1. 

[0009]The wire rod which makes form of a cross section circular for the push press rod 7 preferably is used for 
the soldering apparatus of this invention. A tungsten wire is the best for this wire rod. It is because there is heat 
resistance and solder does not adhere. Thickness of the push press rod 7 is preferably made into twice [ 0.5 to ] 
the width of the tab lead 4. The tab lead 4 pressed with this push press rod 7 is promptly heated with infrared 
rays. The pressing tool 5 fixes the push press rod 7 at the tip of two or more pressing arms 6 t and can press the 
tab lead 4. The pressing tool 5 of this structure forms the insertion crevice 6A which inserts the push press rod 
7 at the tip of the pressing arm 6, inserts the push press rod 7 in this insertion crevice 6A, and can fix it to it 
firmly. The infrared lamp 20 which has the reflector 19 fits the infrared heater 9. It is because infrared rays are 
converged and the tab lead 4 can be heated. 

[0010]The soldering apparatus of this invention can solder the tab lead 4 to both sides of the photovoltaic cell 1. 
This equipment pressed the tab lead 4 to the collector 2 provided in both sides of the photovoltaic cell 1, and 
has formed the infrared lamp 20 which irradiates with infrared rays towards the direction of this tab lead 4 in 
both sides of the photovoltaic cell 1 . The pressing tool 5 of this equipment has the push press rod 7 which 
presses the tab lead 4 soldered to the collector 2 provided in the upper surface and the undersurface of the 
photovoltaic cell 1 . The push press rod 7 which presses the undersurface of the photovoltaic cell 1 can be used 
as the continuous push press rod 7, can divide into plurality the push press rod 7 which presses the upper 
surface of the photovoltaic cell 1, and can establish the work crevice 10 between the push press rods 7, 
[001 1]The soldering apparatus of this invention can equip with the pressing tool 5 the palette 8 with which it has 
equipped so that the photovoltaic cell 1 can be desorbed. This equipment has the outstanding feature which can 
shorten remarkably the tact time which solders the tab lead 4 to the photovoltaic cell 1. That is because the tab 
lead 4 can be soldered, transporting the photovoltaic cell 1 by the palette 8, so it solders in a soldering region 
and can cool in a cooling area. 
[0012] 

[Mode for carrying out the invention] Hereafter, working example of this invention is described based on 
Drawings. However, working example shown below illustrates the soldering method and equipment for 
materializing technical idea of this invention, and this invention does not specify a method and equipment as the 
following. 

[0013]This Description has appended the number corresponding to the component shown in working example to 
the component shown in "the column of Claims", and "the column of The means for solving a technical 
problem" so that it may be easy to understand Claims. However, there is never nothing what specifies the 
component shown in Claims as the component of working example. 

[0014] Drawing 2 and drawing 3 show the photovoltaic cell 1 which solders the tab lead 4 with the soldering 
apparatus of this invention (about 10-cm angle). The photovoltaic cell 1 of drawing 2 has formed the collector 2 
(about 2 mm in width) of two rows in parallel with the surface. The collector 2 provided in the upper surface of 
the photovoltaic cell 1 has extended and formed many branching electrodes 3 (about 50 micrometers in width) in 
both sides. The collector 2 carries out pattern printing of silver PENETO, heats it, and is formed. Electrical 
connection of the branching electrode 3 is carried out to the upper surface of the photovoltaic cell I.The upper 
surface provides a cathode and, in the undersurface, this photovoltaic cell 1 provides the collector 2 of the 
anode, as shown in the sectional view of drawing 3 . A soldering apparatus arranges two or more photovoltaic 
cells 1 next, and connects the adjoining photovoltaic cell 1 in series by the tab lead 4. In order to connect in 
series, the adjoining photovoltaic cell 1 connects the collector 2 of the upper surface and the undersurface by 
the tab lead 4, as shown in the sectional view of drawing 3 . 

[001 5] Drawing 4 is a schematic diagram showing the state of soldering the tab lead 4 in the long and slender 
collector 2 provided in the surface of the photovoltaic cell 1. As shown in this figure, in the state of pressing the 
tab lead 4 to the collector 2, the tab lead 4 is heated with infrared rays, and it solders to the collector 2. The tab 
lead 4 is in the state which is pressed by the collector 2 of the photovoltaic cell 1 surface with the push press 
rod 7 extended in the direction parallel to this, and presses the tab lead 4 with the push press rod 7, irradiates 
with infrared rays towards the direction of the tab lead 4, and solders the tab lead 4 to the collector 2. 
[0016]The equipment with which the push press rod 7 presses and solders the tab lead 4 to the collector 2 is 
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shown in drawing 5 t hru/or drawing 8 . Drawing 5 is an outline cross-sectional view of the portion which presses 
and solders the tab lead 4 to both sides of the photovoltaic cell 1. Drawing 6 is a top view showing the 
mechanism which presses the push press rod 7 to the photovoltaic cell 1. Drawing 7 and drawing 8 are the 
outline top views of the whole equipment which equips the palette 8 with the photovoltaic cell 1, and solders it. 
[0017]The soldering apparatus shown in drawing 5 is provided with the following. 

The pressing tool 5 which presses the tab lead 4 to the collector 2 of the photovoltaic cell 1 surface with which 
the palette 8 was equipped. 

The infrared heater 9 which irradiates with infrared rays in the direction of the tab lead 4 in the state where this 
pressing tool 5 presses the tab lead 4. 

It is equipped with the photovoltaic cell 1 so that it can arrange and desorb on the palette 8 at a single tier 
(refer to drawing 7 ). The palette 8 provides the opening 8A of the long and slender rectangle equipped with the 
photovoltaic cell 1 so that it may be extended in the center in a lengthwise direction. It arranges to a single tier 
and this opening is equipped with the photovoltaic cell 1. The push press rod 7d of two rows extended to a 
lengthwise direction is allocated in the opening bottom of the palette 8. This push press rod 7d presses the tab 
lead 4 on the undersurface of the photovoltaic cell 1, and it prevents that the photovoltaic cell 1 with which the 
opening was equipped falls. 

[0018]The pressing tool 5 is provided with the following. 

The push press rod 7 which presses the tab lead 4 to the collector 2. 

The pressing arm 6 which presses this push press rod 1: 

The push press rod 7 is extended in the direction parallel to the tab lead 4, and as shown in drawing 4 and 
drawing 5 , it presses the tab lead 4 to the collector 2 of the photovoltaic cell 1. The push press rod 7 shown in 
figures, such as this, is a wire rod which makes lateral cross sectional shape circular. Let the push press rod 7 
which is a wire rod be desirable thickness almost equal to width of the tab lead 4. However, thickness of the 
push press rod 7 can also be made into twice [ 0.5 to ] width of the tab lead 4. When the push press rod 7 is too 
thin, intensity falls and it becomes impossible to press the whole tab lead 4 to the collector 2 firmly, if the push 
press rod 7 is too thick on the contrary, infrared rays will hear effectively the tab lead 4 with heating — it is 
lost. Therefore, let almost equally [ it is desirable and ] to the tab lead 4 an outer diameter of the push press rod 
7 which is a wire rod be the above-mentioned range. Heat resistance characteristics are also required of the 
push press rod 7. For this reason, the push press rod 7 is preferably manufactured with metal, such as a 
tungsten wire. Tungsten has the extremely outstanding heat resistance, and has the feature that solder does not 
adhere and is better than aluminum and stainless steel. However, a metal wire which is coating the surface with 
ceramics, or a rod which makes the whole a product made from ceramics can also be used for the push press 
rod 7. As a material of the tab lead 4, what formed a solder layer (40 micrometers in thickness) with a dip 
method etc. is used for copper foil (150-micrometer thickness and 1.5 mm in width). It can solder by this tab 
lead 4, without providing a solder layer separately on the collector 2. In order to ensure soldering, a solder layer 
may be separately provided on the collector 2 if needed. 

[0019]The pressing arm 6 is fixing the push press rod 7 at a tip. The pressing arm 6 has formed the insertion 
crevice 6A which inserts the push press rod 7 at a tip, as shown in an expansion perspective view of drawing 5 . 
The push press rod 7 is inserted in this insertion crevice 6A, and the push press rod 7 is fixed to the pressing 
arm 6. Equipment of a figure is provided with the pressing tool 5 which has the push press rod 7 which presses 
the tab lead 4 soldered to the upper surface and the undersurface of the photovoltaic cell 1. The push press rod 
7d which presses the undersurface of the photovoltaic cell 1 is the continuous push press rod 7. The two push 
press rods 7d are allocated in an opening of the one palette 8, and the tab lead 4 is pressed to the collector 2 of 
the undersurface of all the photovoltaic cells 1. It separated into plurality and the push press rod 7 which 
presses the upper surface of the photovoltaic cell 1 has established the work crevice 10 between the push 
press rods 7. The pressing tool 5 of drawing 7 is pressing the tab lead 4 of one sheet on the upper surface of 
the photovoltaic cell 1 with the push press rod 7 divided into three. Since the tab lead 4 is soldered to the 
photovoltaic cell 1 at two rows, in the upper part, the tab lead 4 is pressed to the collector 2 with the six push 
press rods 7 on the whole. The work crevice 10 between the push press rods 7 supplies the tab lead 4 to the 
upper surface of the collector 2 of the photovoltaic cell 1 by a previous process, and it is a crevice which puts in 
a supply arm (not shown) pressed to the collector 2 so that a position gap may not be carried out until the 
supplied tab lead 4 is pressed by the push press rod 7. 

[0020]The push press rod 7 divided into plurality is fixing the both ends at a tip of the adjoining pressing arm 6. It 
is not necessary to move the pressing arm 6 of the bottom which presses the tab lead 4 to the undersurface of 
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the photovoltaic cell 1, and is fixed to the center frame 1 1 fixed to the palette 8 (refer to drawing 5 ). The 
pressing arm 6 of the upper part which presses the tab lead 4 on the upper surface of the photovoltaic cell 1 is 
connected with the palette 8 so that it can tilt. When desorbing the photovoltaic cell 1 on the palette 8, it is 
because the upper pressing arm 6 becomes obstructive. The upper push press rod 7 is moved in the direction 
vertically formed as shown by alternate long and short dash line of drawing 5 , when desorbing the photovoltaic 
cell 1 to an opening of the palette 8. 

[0021 ]The mechanism in which the upper pressing arm 6 is made to tilt is shown in drawing 5 and 6. The 
pressing arm 6 is fixed to the axis of rotation 12, and the pinion 13 is fixed to this axis of rotation 12. The axis of 
rotation 12 is connected with the palette 8 so that it can rotate. The pressing arm 6 is horizontally pressed with 
the elastic body 14 further again. It has connected with the palette 8 so that the driver 15 which meshes with 
the pinion 13 can be rotated. The drive arm 16 is made to project to this driver 15. When the drive arm 16 is 
pushed in the direction shown by the arrow A of drawing 5 in the opening-and-closing cylinder 22, the driver 15 
rotates the pinion 13 and makes the pressing arm 6 tilt perpendicularly horizontally. The photovoltaic cell 1 is 
installed in the process equipped with or taken out, and this opening-and-closing cylinder 22 does not have it in 
a soldering process. 

[0022]The palette 8 is equipped with the photovoltaic cell 1 of two or more sheets as shown in drawing 7 . This 
palette 8 equips each photovoltaic cell 1 with the pressing tool 5 which can press the tab lead 4 independently. 
The photovoltaic cell 1 of one sheet has formed the collector 2 of two rows in the upper surface. In the collector 
2 of one row, two or more push press rods 7 divided into three press the tab lead 4. The three push press rods 7 
are fixed to the one axis of rotation 12 via the six pressing arms 6. If the one axis of rotation 12 rotates, the six 
pressing arms 6 will be tilted together and the three push press rods 7 will be moved together. The axis of 
rotation 12 is divided on the boundary of the photovoltaic cell 1, and it can be independently rotated in the unit 
of each photovoltaic cell 1. The six push press rods 7 are pressed by the pressing arm 6 currently allocated in 
the both sides by the collector 2 of two rows provided in the photovoltaic cell 1 at two rows. The pressing arm 6 
currently allocated in the both sides of each photovoltaic cell 1 is tilted together. 

[0023]The pressing tool 5 is connected with the palette 8, and presses the tab lead 4 to the collector 2 of the 
photovoltaic cell 1 with which the palette 8 was equipped. The palette 8 is transported in the state where the 
pressing tool 5 presses the tab lead 4 to the photovoltaic cell 1. The infrared heater 9 which irradiates with 
infrared rays towards the direction of the tab lead 4 with which the palette 8 is equipped is fixed to the fixed 
frame 17 set so that the palette 8 can be transported as shown in the sectional view of drawing 5 . The frame 17 
has a linear shape transfer opening which can transport the palette 8 to a lengthwise direction. The frame 1 7 is 
fixing two or more rollers 18 to a transfer opening at the predetermined interval. It is fixed to the frame 1 7 so 
that it can rotate, and the roller 18 carries and transports the palette 8 with a level posture. As shown in 
drawing 8 , the palette 8 is pushed on a transport mechanism (not shown), and the transfer opening of the frame 
17 is transported to it in order of a soldering region -> cooling area -> discharge region. 

[0024]The infrared heater 9 fixed to the frame 1 7 irradiates with infrared rays the photovoltaic cell 1 with which 
the palette 8 which passes a transfer opening is equipped. The infrared heater 9 of a figure is the infrared lamp 
20 which has the reflector 19. The infrared lamp 20 converges infrared rays with the reflector 19, and irradiates 
with infrared rays towards the direction of the tab lead 4. The infrared lamp 20 is a long and slender lamp 
extended in the direction of the tab lead 4, heats the tab lead 4 and solders it to the collector 2. The infrared 
heater 9 is allocated in the upper and lower sides of a soldering region in drawing 8 . When the palette 8 passes 
through this soldering region, the infrared heater 9 heats the tab lead 4, and solders it to the collector 2. The 
infrared lamp 20 is turned off after the palette's 8 passing. Even if the infrared lamp 20 is turned off, it has an 
afterglow for a while, and temperature does not fall rapidly. The infrared heater 9 may form the shutter 21 
between the infrared lamp 20 and the tab lead 4 like drawing 9 if needed. This infrared heater 9 opens and closes 
the shutter 21, and can control heating of the tab lead 4. Since the light of the infrared lamp 20 will be 
intercepted if the shutter 21 is closed, a heated state can be intercepted rapidly. For this reason, in a soldering 
region, after the tab lead 4 is soldered to the collector 2, the shutter 21 is closed and it can cool promptly. This 
structure has an effect in shortening a tact time. It is because cool time can be shortened. 

[0025]The above soldering apparatus solders the tab lead 4 to the collector 2 of the infrared heater 9 as follows. 

[Supply process of a palette] The palette 8 equipped with the photovoltaic cell 1 of two or more sheets is 
supplied to the soldering region of a frame. The tab lead 4 is supplied to the collector 2 of the upper and lower 
sides of the photovoltaic cell 1 which adjoins the palette 8 supplied to the soldering region as shown in the 
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sectional view of drawing 3 , and as shown in drawing 5 , it is pressing to the collector 2 that the push press rod 7 
is also about the tab lead 4. Although this invention does not specify the supply direction or mechanism of the 
tab lead 4, the tab lead 4 is supplied to the upper and lower sides of the photovoltaic cell 1 which adjoins as 
follows, for example. 

(1) Stretch the 1st tab lead 4 on the lower push press rod 7. At this time, the pressing arm 6 is moved 
perpendicularly and the upper push press rod 7 and the pressing arm 6 stand by in the position which does not 
become the obstacle of wearing of the 1st photovoltaic cell 1 and the 1st tab lead 4. 

(2) Supply the 1st photovoltaic cell 1 of one sheet on the 1st tab lead 4, and carry the 1st photovoltaic cell 1 on 
the lower push press rod 7 and the 1 st tab lead 4. 

(3) On the 1st photovoltaic cell 1, stretch the 2nd tab lead 4 and stretch this 2nd tab lead 4 to the side which 
connects the 2nd photovoltaic cell 1 next also at the lower push press rod 7 top. Then, the 1st photovoltaic cell 
1 and the 2nd tab lead 4 on this are pressed by the upper push press rod 7 and the pressing arm 6. 

(4) On the 2nd tab lead 4, supply the 2nd photovoltaic cell 1 of one sheet to the following connection side, and 
carry the 2nd photovoltaic cell 1 on the lower push press rod 7 and the 2nd tab lead 4. Then, the process of (3) 
- (4) is repeated and the palette 8 is equipped with the photovoltaic cell 1 of two or more sheets. Here, since a 
supply arm is driven in the work crevice 10 between the push press rods 7 although a supply arm (not shown) is 
used when supplying the tab lead 4, a motion of the push press rod 7 and the pressing arm 6 is not barred. 
[0026][Soldering process] In the state where the push press rod 7 presses the tab lead 4 to the collector 2, the 
infrared heater 9 irradiates with infrared rays towards the direction of the tab lead 4 by passing the palette 8 
according to an ON state. Infrared rays heat the tab lead 4 and solder it to the collector 2. Dip formation of the 
solder layer has been carried out beforehand at the tab lead 4. 

[0027]A [cooling process] If the palette 8 passes the infrared heater 9 and the tab lead 4 is soldered, the palette 
8 will be moved to a cooling area from a soldering region. 

A [discharging process] After being cooled in a cooling area, it is moved to a discharge region, and the pressing 
arm 6 rotates vertically, and cancels press of the tab lead 4 here, and the palette 8 is changed into the state 
where the photovoltaic cell 1 can be discharged from the palette 8. In order to rotate the pressing arm 6 
vertically, the opening-and-closing cylinder 22 for pressing the drive arm 16 shown in drawing 5 is allocated in a 
discharge region. This opening-and-closing cylinder 22 presses the drive arm 16, and the pressing arm 6 is 
moved to a vertical position. All the photovoltaic cells 1 connected in series by the tab lead 4 where the 
pressing arm 6 is opened are taken out from the palette 8. The palette 8 from which the photovoltaic cell 1 was 
removed is taken out from a discharge region, supplies the photovoltaic cell 1, and is supplied to a soldering 
region. This invention can be used only for a process shown in drawing 4 or drawing 5 although it is working 
about the whole equipment shown in drawing 8 , dividing into each process. 
[0028] 

[Effect of the Invention]The soldering method and soldering apparatus of this invention solder a tab lead to the 
collector of a photovoltaic cell well, and are fixable to it, and they have the feature which solders a tab lead to a 
collector in the low resistance firmly state, and can be fixed. It presses a tab lead to the collector of a 
photovoltaic cell with the push press rod extended in the direction with the soldering method and equipment of 
this invention parallel to the tab lead allocated by the long and slender collector provided on the surface of the 
photovoltaic cell, It is in the state where a push press rod presses a tab lead, and is because it irradiated with 
infrared rays towards the tab lead, it heated with infrared rays and the tab lead is soldered to the collector. Like 
the conventional soldering iron, the soldering method and equipment of this invention solder it in the state of 
pressing a long and slender tab lead along with the long and slender collector of a photovoltaic cell rather than 
solder a tab lead locally. Therefore, it is very efficient, and moreover, a long tab lead is stuck to the collector of 
a photovoltaic cell without a crevice, and can be soldered in a large area. Thus, since the method and equipment 
of this invention which can solder a long tab lead to a long and slender collector certainly can be soldered in the 
low resistance state, take out the generated output of a photovoltaic cell effectively and they are made, and 
they can improve the mechanical bond strength of a tab lead and a photovoltaic cell. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the soldering apparatus of the conventional tab lead 



[Drawing 2] The top view showing the photovoltaic cell which solders a tab lead 



Drawing 3] The sectional view of the photovoltaic cell shown in drawing 2 



.Drawing 4J The schematic diagram showing the state of soldering a tab lead in the collector of a photovoltaic 
cell with the soldering method concerning one working example of this invention 

[Drawing 5] The outline cross-sectional view of the soldering apparatus concerning one working example of this 
invention 

[Drawing 6] The top view showing the mechanism which presses a push press rod to a photovoltaic cell 
[Drawing 7] The outline top view showing the state of equipping a palette with a photovoltaic cell and soldering it 
[Drawing 8] The outline top view of the whole soldering apparatus concerning one working example of this 
invention 

[Drawing 9] The sectional view showing an example of an infrared heater 
[Explanations of letters or numerals] 

1 — Photovoltaic cell 

2 — Collector 

3 — Branching electrode 

4 — Tab lead 

5 — Pressing tool 

6 — Pressing arm 6A — Insertion crevice 

7 — Push press rod 

8 — Palette 8A — Opening 

9 — Infrared heater 

1 0 — Work crevice 

1 1 — Center frame 

1 2 — Axis of rotation 
13 — Pinion 

14 — Elastic body 

1 5 — Driver 

1 6 — Drive arm 

1 7 — Frame 

1 8 — Roller 

19 — Reflector 

20 — Infrared lamp 

21 — Shutter 

22 — Opening-and-closing cylinder 

30 — Presser-foot pin 

31 — Control member 

32 — Soldering iron 

33 — Solder bump 
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